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Background: A project was implemented in 2010 to improve TB notification and TB screening and diagnostic
routines in large general hospitals. The aims of present study was to assess baseline TB screening and diagnostic
practices in the three largest general hospitals in Vietnam.
Objectives: To assess baseline TB screening and diagnostic practices in the three largest general hospitals in
Vietnam.
Method: The study had three elements: 1) Focus group discussions with hospital physicians; 2) review of hospital
records and structured interviews of people who had a chest X-ray on any indication; and 3) record reviews and
structured interviews of people newly diagnosed with TB.
Results: The most commonly reported diagnostic pathway for pulmonary TB was chest X-ray followed by
sputum-smear microscopy. Among 599 individuals who had a chest X-ray performed, 391 (65.1%) had recorded any
abnormality, significantly higher in males (73.8%) than in females (54.7%), (p < 0.001), and the proportion was
increasing with age (p <0.001). Among those with abnormal chest X-ray, 245 (69.2%) were investigated with
sputum smear microscopy, and 49 (20%) were diagnosed with TB, of which 33 (13.5%) were smear-positive.
Of 103 consecutive TB cases enrolled in the study, 92 (90%) had chest X-ray as the initial test. Sixty-three (61.2%)
fulfilled the TB suspect criteria based on respiratory symptoms (productive cough >2 weeks).
Conclusion: Chest X-ray is the preferred first test for TB in the largest hospitals in Vietnam. Chest X-ray is a sensitive
screening tool for TB, which should be followed by a confirmatory TB test. While the majority of those with chest
X-ray abnormalities are investigated with smear-microscopy, the high sputum-smear positivity ratio among them
suggests that sputum-smear microscopy is done mainly for persons with quite clear TB signs or symptoms. TB
screening and use of confirmatory diagnostic tests on wider indications seem warranted.
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In 2010, the estimated incidence of all forms of tuberculosis
(TB) in Vietnam was 199/100,000 population, and the esti-
mated case detection rate of all forms of TB was 54% [1].
The Vietnam National Tuberculosis Control Programme
(NTP) is based on the principles of DOTS and the STOP
TB strategy, the core control strategy recommended by the
World Health Organization (WHO) [2].* Correspondence: nguyenbinhhoatb@yahoo.com
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distribution, and reproduction in any mediumIn 2006–2007, the Vietnam NTP carried out a com-
bined TB prevalence and tuberculin survey. The survey
found a prevalence of smear-positive tuberculosis of
145/ 100,000 (95% CI: 110–180) [3]. This number was
1.6 times higher than the 2006 estimate (89/100,000).
Thus, the burden of tuberculosis in Vietnam is consider-
ably greater than previously assumed. A significant num-
ber of tuberculosis cases remain undiagnosed and
present a potential source of transmission in the com-
munity [3].entral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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patients were treated in private or public hospitals that
do not report to the NTP [4]. This calls for innovative
approach to enhance case detection strategies and
reporting mechanism in those facilities [5]. A project
supported by WHO and funded by the Canadian Inter-
national Development Agency (CIDA) was implemented
in 2010 with the aim to improve case finding by introdu-
cing new approaches in hospitals. The project initially
targeted the three largest public general hospitals in
Vietnam (Bachmai hospital in Hanoi, Choray hospital in
Ho Chi Minh City, and Hue National hospital), which
together have 5,100 beds and about 7,700 out-patient
visits per day. The key element was to ensure full notifi-
cation and proper treatment and follow up of all TB
cases diagnosed in the hospitals. The project also
explored ways to improve early TB diagnosis in hospitals
by changing TB screening and diagnostic routines, in-
cluding promotion of sputum smear microscopy (SSM)
for all people with possible TB. This paper reports on an
assessment of the current procedures for TB screening
and diagnosis in the three public general hospitals at a
point in time when project implementation had started,
but with main focus on full notification of all diagnosed
cases. Changes to the screening routines had not yet
taken place. Sputum smear microscopy services had
been improved and hospital physicians had been encour-
aged to regularly perform sputum smear microscopy
(SSM) for all people with suspected TB, as per NTP
guidelines. No other changes had been made to the
screening and diagnostic algorithm.
Methods
Design
The study had three elements: 1) Focus group discus-
sions with hospital physicians; 2) review of hospital
records and structured interviews of people who had a
chest X-ray (CXR); and 3) record reviews and structured
interviews of people newly diagnosed with TB.
Sample and data collection
Focus group discussions
In each hospital, 10 physicians from the general out-
patient and respiratory clinical department participated
in focus group discussions, which focused on the com-
mon patterns of symptom screening, use of CXR, SSM
and other TB tests, and suggestions for improving the
TB diagnosis procedure.
Review of CXR records and patient interviews
In each hospital, the first 200 adults who had an CXR
for any indication from 10th September, 2011, were
selected for the study, to assess the proportion that had
any abnormality; the proportion that had sputumexaminations or other TB diagnostic tests; and the pro-
portion that was diagnosed with TB.
Record reviews and interviews of newly diagnosed TB cases
All the adult pulmonary tuberculosis cases diagnosed
during two months from the start of the study were
interviewed about symptoms as part of the standard
clinical assessment at time of diagnosis, and information
was collected from records about CXR, SSM and other
diagnostic procedures.
Data analysis
Data were entered in an electronic data file using pre-
written entry screens in EpiData Entry (www.epidata.dk).
The data was exported to Stata 10 for analysis. For cat-
egorical variables, χ2 test was used for comparison of
the difference in proportions. 95% confidence intervals
were used throughout and the level of significance was
set at P ≤ 0.05.
Adults who had an CXR abnormal were define by
radiologist and then verified by clinical doctors. The TB
cases were define as those who had at least one sputum
smear positive or diagnosed as smear negative or extra-
pulmonary tuberculosis by clinical doctors in respiratory
clinical department in three general hospitals.
Ethical approval
Risks to study participants were considered minimal, in-
volving only interview time. The diagnosis and treatment
was in no way affected by the participation or non-
participation in the study. This study required only ad-
ministrative approval in each hospital. All data was
handled with strict confidentially by removing personal
information during data entry and storing of original
forms in a safe. Verbal consent was obtained from the
study subjects.
Results
The interviewed physicians reported two pathways to
diagnose pulmonary TB in the three hospitals (Figure 1).
Pathway 1 starts with CXR, and is followed by SSM if
CXR is abnormal and compatible with TB. If SSM is
negative, further tests such as chest computed tomog-
raphy (CT), culture, and/or polymerase chain reaction
(PCR) may be done. Pathway 2 starts with SSM, and is
followed by CXR if SSM is negative. If CXR shows an
abnormality suggestive of TB, physicians make a clinical
judgment to diagnose patients as smear-negative TB or
no TB (which may be assisted by a diagnostic commit-
tee), or prescribe a broad-spectrum antibiotic with sub-
sequent follow-up. In principle, people with productive
cough of more than 2 weeks and close TB household
contacts should be investigated for TB (in line with the
NTP guidelines). However, through pathway 1, people
- Asked for symptoms 





Request microscopy sputum examination 
CXR abnormal CXR normal
Request microscopy sputum examination
1 or 2 Smears (+) All smears negative





1 or 2 Smears (+)
No TB TB smear negative TB smear positive 
Request CXR
CXR normal CXR abnormal
Repeat sputum smear microscopy
1 or 2 Smears (+) All smears negative
Patients with respiratory symptoms  
All smears negative
* CXR: Chest X-ray; CT: Chest computed tomography; PCR: polymerase chain reaction; TB:
tuberculosis.
Figure 1 Two tuberculosis diagnostic pathways applied in three largest public general hospitals, Vietnam.
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CXR, and therefore CXR abnormality is another, though
more implicit criterium for further TB investigations.
In total, 599 individuals who had CXR and 103 adult
pulmonary TB patients who diagnosed during two months
from start of study were enrolled.
Of 599 individuals who had CXR, 391 (65.1%) had an ab-
normal CXR result according to the radiologists’ judgment.
The proportion of abnormal CXR was significantly higher
in males (73.8%) than in females (54.7%), (p <0.001). This
proportion was increasing with age (p<0.001) (Table 1).
Of 391 patients with an abnormal CXR, 354 were
interviewed. Of those, 245 (69.2%) had sputum smear
examination, Among them, 33 (13.5%) had at least one
positive smear and a total of 49 (20%) were diagnosed
with TB (Table 2). The proportion of smear positive
among sputum examination was 27.3% in Hue, 4.5% in
Bachmai hospital and 2.8 in Choray hospital.A total of 103 adult pulmonary TB patients were en-
rolled in the study (including the 48 TB cases diagnosed
from the CXR cohort). These were 69 (67%) smear-
positive and 34 (33%) smear-negative pulmonary TB
cases. Sixty-three (61.2%) met the criteria of a TB sus-
pect of Vietnam NTP (cough with sputum for more than
2 weeks). One hundred and two (99%) of the TB patients
had a CXR examination, and for 92 (90%) CXR was the
first investigation. SSM was performed on 96 (93%) of
the TB patients (Table 3).
Discussion
The record review and patient interviews confirmed that
CXR is the preferred first investigation for TB in the
three hospitals. This does not necessarily reflect a sys-
tematic approach to TB screening and diagnosis, but
probably mirrors the fact that CXR is a common general
screening and diagnostic tool for respiratory illnesses,
Table 1 Proportions of abnormal CXR among patients in three general hospitals, Vietnam
CXR Total CXR Normal CXR Abnormal p value*
n % n % n %
Total 599 100 208 34.7 391 65.3
Sex < 0.001
Male 332 55.4 87 26.2 245 73.8
Female 267 44.6 121 45.3 146 54.7
Age group < 0.001
15-24 54 9 24 44.4 30 55.6
25-34 86 14.4 44 51.2 42 48.8
35-44 82 13.7 25 30.5 57 69.5
45-54 120 20 46 38.3 74 61.7
55-64 121 20.2 34 28.1 87 71.9
65+ 136 22.7 35 25.7 101 74.3
Age (years) mean+/− sd 50.1 (17.5) 46.5 (17.3) 52.0 (17.4) < 0.001
Hospital < 0.001
Bachmai 198 33.1 56 28.3 142 71.7
Hue 199 33.2 32 16.1 167 83.9
Choray 202 33.7 120 59.4 82 40.6
CXR =Chest X-ray.
* P value by Chi square test.
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About two thirds of all patients with abnormal CXR
were further investigated for TB with SSM.
Among persons who had a CXR examination, the pro-
portion with any abnormality was 65%. The proportion
was highest among those over the age of 65 years and
among men, consistent with findings of the first national
TB prevalence survey in Vietnam [3].
Using any CXR abnormality as screening criterium for
further TB diagnosis in these hospitals implies TB testing
of the majority of those who have a diagnostic CXR on any
indication, and thus TB testing of a large proportion of all
patients in respiratory and other out-patient departments
(OPDs). On the one hand, this can be expensive and over-
burden laboratories. However, the TB yield among these
patients is high, even among people who do not have
typical TB symptoms, as demonstrated in the national TB
prevalence survey in Vietnam and elsewhere [3,6].able 2 Proportion of sputum examination and TB diagnosis among abnormal CXR in three general hospitals, Vietnam
ospitals Abnormal CXR interviewed Request sputum examination TB diagnosis Smear negative Smear positive
n n % n % n n
otal 354 245 69.2 49 20.0 16 33
ach mai 134 110 82.1 15 13.6 10 5
ue 166 99 59.6 33 33.3 6 27
ho ray 54 36 66.7 1 2.8 0 1
= 354).







CIn this study, the proportion of TB cases among
people with abnormal CXR was 20% and the sputum-
smear positivity ratio was 13.5%. This is double the cul-
ture positivity ratio among people with abnormal CXR
in the TB prevalence survey in Vietnam (6.6%) [3]. There
were large differences in the positivity of abnormal CXR
who had sputum examination in the three hospitals,
27.3% in Hue, 4.5% in Bachmai hospital and 2.8 in
Choray hospital. The reasons for higher proportions of
smear positive among abnormal CXR who had sputum
examination in Hue than in Bachmai hospitals and
Choray hospital may be explained by the fact that Hanoi
and HCMC have TB hospitals (National Lung hospital
and Hanoi TB and Lung disease hospital in Hanoi, and
Pham Ngoc Thach hospital in HCMC), while Hue has
no provincial TB hospital, only a provincial social dis-
ease and prevention center, so many TB suspects go to
general Hue hospital for examination. Another reason
Table 3 Proportions of CXR, sputum examination tests in adult pulmonary TB patients in three general hospitals,
Vietnam
Total Bachmai Hue Choray P value
N % N % N % N %
Total 103 17 58 28
Productive cough < 0.001
Yes 63 61.2 7 41.2 49 84.5 7 25.0
No 40 38.8 10 58.8 9 15.5 21 75.0
Diagnostic procedure 0.257
CXR before sputum examination 92 90.2 14 82.4 55 96.5 23 82.1
Sputum examination before CXR 3 2.9 0 0 1 1.8 2 7.1
No information 7 6.9 3 17.6 1 1.8 3 10.7
CXR during diagnosis
Yes 102 99.0 17 100.0 58 100.0 27 96.4 0.259
No information 1 1.0 0 0.0 0 0.0 1 3.6
Sputum examination during diagnosis 0.042
Yes 96 93.2 16 94.1 52 89.7 28 100.0
No 6 5.8 0 0.0 6 10.3 0 0.0
No information 1 1.0 1 5.9 0 0.0 0 0.0
CXR =Chest X-ray;* P value by Chi square test.
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sample came from the general OPD in Choray while the
study sample came from the chest OPD in Hue and
Bachmai.
The finding of more than 30% of people with abnor-
mal CXR not being investigated with SSM, in combin-
ation with a high proportion of TB among those
investigated suggests that there are still missed oppor-
tunities to improve early TB detection in the hospital
sector in Vietnam. Aiming for SSM in close to 100% of
those with abnormal CXR findings would likely improve
early TB detection. Using a more sensitive test than
SSM, such as GeneXpert MTB/Rif would improve case
detection further, while also reducing the number of
smear-negative patients going through a complicated
diagnostic work-up, which has low diagnostic precision,
especially if the final diagnosis is based on CXR finding
and clinical picture only [7,8].
Is it rational to do CXR before a bacteriological TB
test in hospitals? There are a couple of arguments in
favor: First, CXR is a good tool for ruling out pulmonary
TB. The high sensitivity of CXR to detect culture posi-
tive TB has been demonstrated also in Vietnam [3].
Second, TB symptoms are not specific [9,10]. Therefore
many possible differential diagnosis need to be consid-
ered, and CXR is a screening and diagnostic tool for
several respiratory conditions. Third: final CXR results
can normally be made available more quickly than
results of 2–3 SSM examinations, minimizing the risk of
delay and defaulting during the diagnostic process.Fourth, CXR screening can minimize the burden on la-
boratories. A large number of people come to hospital
OPDs, and a high proportion of them have cough. If
these hospitals were to strictly follow the diagnostic
algorithm recommended by the Vietnam NTP, a large
number of SSM would be required, and then CXR
examination for those with negative SSM, which would
be the vast majority. This would lead to a large burden
for the laboratory of these hospitals and not much less
burden for the radiology department. However, a similar
argument could be made about the burden on the radi-
ology department when CXR is the primary test. Fur-
thermore, if a very high proportion of patients have an
abnormal CXR, most patients would anyway need to
have both CXR and SSM.
Arguments against using CXR as a screening tool in-
clude higher cost than SSM (at least for conventional
X-ray), and lack of standards and quality control of x-ray
machines, films and reading [11]. In addition, in the ab-
sence of a highly sensitive and specific confirmatory TB
test, it can generate false positive smear-negative TB
cases, even if backed up by good diagnostic practices
[12]. However, the CXR pros-and-cons equation changes
with the potential for introducing GeneXpert MTB/Rif,
a more sensitive test than SSM, more specific than CXR,
but much more expensive than both [7,8,13,14]. Pre-
screening with CXR to minimize use of Xpert MTB/Rif
would save more costs than pre-screening before SSM.
Also, the risk of generating many false positive smear-
negative TB cases through initial CXR screening would
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acity of the test to both rule in and rule out TB. There
are already diagnostic committees in place in the three
hospitals, which have probably contributed to the low
proportion of smear-negative TB cases found in the
present study. However, diagnosing smear-negative TB
based on CXR and clinical picture is always imprecise.
Our study has some limitations. Firstly, the study was
designed to describe current practices, and not to assess
accuracy, sensitivity and specificity of the different diag-
nostic pathways. The study did not include a validation
of diagnosis. Therefore, the precision of the procedures
and the proportion of false negative and false positive
cases are unknown. This study did not assess treatment
uptake and outcomes among TB patients diagnosed in
hospitals. This will be part of the subsequent project
evaluation.
Conclusions
The most common pathway of diagnosing pulmonary
TB in the three largest general hospitals in Vietnam is to
first do a CXR, and then SSM. This seems a feasible and
suitable practice and should be considered in all general
hospitals in Vietnam. CXR is a sensitive TB screening
tool and is valuable also for screening and diagnosis of
other respiratory conditions. It therefore makes sense to
use CXR as a general screening tool in a chest OPD/
ward. Since this is common practice already, there is an
opportunity to intensify TB diagnosis among all people
screened positive for any CXR abnormality. With the
demonstrated high proportion of TB patients among
people with any CXR abnormality, all persons with ab-
normal CXR should be investigated by SSM, or other
bacteriological TB tests, at least in settings with high TB
prevalence. With the introduction of GeneXpert MTB/
Rif, pre-screening with CXR can save costs, while the
confirmation of TB with GeneXpert MTB/Rif after CXR
can help minimize the risk of CXR for screening or diag-
nosis contributing to diagnosis of false-positive TB cases.
Competing interests
The author(s) declare that they have no competing interests.
Authors’ contributions
All the authors contributed to the design of the study. NBH, PHK, CH, CTH,
LXC, LTV were responsible for implementing the study, data collection and
data entry. PHK, CH and KL were responsible for the conception and overall
supervision of the quality of data collection, data entry and analysis. NBH
was responsible for data analysis. NBH and KL wrote the first draft of the
paper and all co-authors contributed to the writing of the final paper. All
authors read and approved the final manuscript. KL is guarantor of the
paper.
Acknowledgments
The authors would like to thank all the health staff involved in data
collection in Bach mai, National Hue, and Cho ray hospitals, and all the
individuals for taking part in the study. We thank Prof. Ngo Quy Chau in
Bachmai hospital, Prof. Tran Van Ngoc in National Hue hospital, Prof. Pham
Nhu Hiep in Choray hospital, and Dr. Dang Minh Duong in Pham NgocThach hospital for the support to implement the study in the three general
hospitals. This study was supported by the World Health Organization , from
a grant provided by the Canadian International Development Agency (CIDA).
Nguyen Binh Hoa is an operational research fellow at the Centre for
Operational Research, International Union Against Tuberculosis and Lung
Diseases (The Union), Paris, France.
Author details
1National Tuberculosis Programme Vietnam, Hanoi, Vietnam. 2World Health
Organization (WHO), VietNam Country Office, Hanoi, Vietnam. 3Bach mai
hospital, Hanoi, Vietnam. 4National Hue hospital, Hue, Vietnam. 5Cho ray
hospital, Ho Chi Minh City, Vietnam. 6Stop TB Department, WHO, HQ,
Geneva, Switzerland.
Received: 27 June 2012 Accepted: 18 September 2012
Published: 19 September 2012
Reference
1. World Health Organization: Global tuberculosis control 2011, World Health
Organization Document 2011. 2011:1–246. WHO/HTM/TB/2011.16.
2. Huong NT, Duong BD, Co NV, Quy HT, Tung LB, Bosman M, et al:
Establishment and development of the National Tuberculosis Control
Programme in Vietnam. Int J Tuberc Lung Dis 2005, 9:151–156.
3. Hoa NB, Sy DN, Nhung NV, Tiermersma EW, Borgdorff MW, Cobelens FGJ:
National survey of tuberculosis prevalence in VietNam. Bull World Health
Organ 2010, 88:273–280.
4. Hoa NB, Cobelens FGJ, Sy DN, Nhung NV, Borgdorff MW, Tiermsma EW:
Diagnosis and treatment of tuberculosis in the private sector, Vietnam.
(Correspondence). Emerg Infect Dis 2011, 17:562–564.
5. Quy HT, Lan NTN, Lönnroth K, Buu TN, Dieu TTN, Hai LT: Public-private mix
for improved TB control in Ho Chi Minh City, Vietnam: an assessment of
its impact on case detection. Int J Tuberc Lung Dis 2003, 7:464–471.
6. National Center for Tuberculosis and Leprosy Control: National TB prevalence
survey, 2002 Cambodia. 1–77. Phnom Penh: Ministry of Health; 2005. Ref
Type: Report.
7. World Health Organization: Rapid implementation of the Xpert MTB/RIF
diagnostic test. Technical and operational ‘How to’ practical considerations,
World Health Organization Document 2011. 2011:1–34. WHO/HTM/TB/2011.2.
8. Boehme CC, Nicol MP, Nabeta P, Michael JS, Gotuzzo E, Tahirli R, et al:
Feasibility, diagnostic accuracy, and effectiveness of decentralised use of the
Xpert MTB/RIF test for diagnosis of tuberculosis and multidrug resistance: a
multicentre implementation study. Lancet 2011, 377:1495–1505.
9. World Health Organization: Tuberculosis prevalence surveys: a handbook, World
Health Organization Document 2010. 2011:1–305. WHO/HTM/TB/2010.17.
10. Den Boon S, White NW, van Lill SWP, Borgdorff MW, Verver S, Lombard CJ,
et al: An evaluation of symptom and chest radiographic screening in
tuberculosis prevalence surveys. Int J Tuberc Lung Dis 2006, 10:876–882.
11. Toman K: Toman’s tuberculosis. Case detection, treatment, and monitoring.
Questions and answers, 2 edn. Geneva: World Health Organization; 2004.
12. van Cleeff MRA, Kivihya-Ndugga LE, Meme H, Odhiambo JA, Klatser PR: The
role and performance of chest X-ray for the diagnosis of tuberculosis: a
cost-effectiveness analysis in Nairobi, Kenya. BMC Infect Dis 2005, 5:111.
doi:10.1186/1471-2334-5-111.
13. Vassall A, van Kampen S, Sohn H, Michael JS, John KR, Den Boon S, et al:
Rapid diagnosis of tuberculosis with the Xpert MTB/RIF assay in high
burden countries: a cost-effectiveness analysis. PLoS Med 2011,
8(11):e1001120. doi:10.1371/journal.pmed.1001120.
14. Malbruny B, Le Marrec G, Courageux K, Leclerca R, Cattoir V: Rapid and
efficient detection of Mycobacterium tuberculosis in respiratory and
non-respiratory samples. Int J Tuberc Lung Dis 2011, 15:553–555.
doi:10.1186/1471-2458-12-808
Cite this article as: Nguyen Binh et al.: A descriptive study of TB cases
finding practices in the three largest public general hospitals
in Vietnam. BMC Public Health 2012 12:808.
